and studies on the possible transmission of 23 TRV by Paratrichodorus divergens sp. n. by molecular characterisation of isolates and 24 associated vectors are in progress (Duarte et al., 2002; Duarte, pers. comm.) . 25 26 27
Materials and methods 28 29
The nematodes were extracted from soil by a modification of the decanting and 30 sieving method of Alphey and Boag (1976) , killed by gentle heat in water, fixed in 31 triethanolamine formalin water solution (TAF), processed to anhydrous glycerin by the 32 glycerol-ethanol method and mounted on Cobb slides, using the wax-ring method with 1 paraffin (M.P. 56-58 ºC) (Cobb, 1917; Courtney et al., 1955; Seinhorst, 1959; De 2 Maeseneer & D' Herde, 1963; Hooper, 1986) . 3 Light microscopy (LM) studies, drawings and photographs, were made using a 4
Leitz Dialux-20 microscope provided with a camera lucida and a differential 5 interference contrast (DIC) equipment (Nomarski, 1955) . 6
Coding of the features of Paratrichodorus divergens sp. n. according to the 7 polytomous identification developed by Decraemer and Baujard (1998) is provided. 8
Scanning electron microscopy (SEM) studies were conducted on specimens 9 relaxed and killed by gentle heating in a drop of tap water, transferred to TAF and then 10 to cold 2% glutaraldehyde prepared with 0.1M sodium cacodylate buffer at pH 7. Fixed 11 nematodes were washed in this buffer and postfixed in 2% osmium tetroxide (OsO 4 ), 12 rinsed again in the buffer solution and dehydrated, at 15 min intervals, through 5, 10, 13 25, 50, 75, 95 and 100% (three times) ethanol. They were then critical point dried in 14 liquid carbon dioxide (CO 2 ), mounted on SEM stubs standing in a piece of hair, sputter-15 coated with gold and scanned using a JEOL JSM -630 1F at 15 kV accelerating 16 voltage. Photomicrographs were improved using an airbrush technique (Eisenback, 17 1985) . 18
Soil texture was based on the conventional soil textural classes triangle adapted by 19 Pereira Gomes and Antunes da Silva (Costa, 1999) . Table 1 for females and Table 2 for males. 30 * The species name refers to the quite characteristic morphology of the vulval sclerotised pieces of females in lateral view, which appear with tips diverging away from vulva. Females usually in about equal or slightly higher numbers than males. General 8 appearance typical for the genus. Body medium-sized, straight or slightly curved 9
ventrally. Lip region with distinct protruding double papillae formed by two subdorsal 10 and two subventral papillae of second, and four submedian cephalic papillae of the 11 third, circlet. Amphidial aperture sublabial, elliptical. Amphidial sensillae pouch 12 conspicuous, typical for the genus. Body cuticle clearly swollen after fixation, 3.5-7 µm 13 thick at mid body with two different optical layers, a thicker outer one (2.5-5 µm) and a 14 thinner inner one (0.8-2 µm); base of inner cuticular layer slightly transversely striated. Paratrichodorus divergens sp. n. closely resembles P. hispanus and in the past 23 has often been identified as the latter, moreover since both species regularly occur 24 together in mixed populations. However P. divergens sp. n. differs from P. hispanus in 25 that the females have the vulval sclerotised pieces with tips diverging away from the 26 vulva vs tips pointing towards the vulva in P. hispanus and by sperm cells dispersed 27 along the uteri vs packed in the spermathecae in P. hispanus and in males by possessing 28 quite thin (greatest width at middle 1.8 µm) spicules vs stouter (greatest width at middle 29 4 µm) and longer spicules than P. hispanus, a shorter onchiostyle than in P. hispanus 30 (Table 6) , sausage-shaped sperm nucleus longer than P. hispanus, distance between 31 cloacal opening and posteriormost precloacal supplement short and similar to the 32 distance SP1-SP2 vs usually not similar distances and longer distance SP1-SP2 in P. 1 hispanus, caudal alae less developed (expanding since mid-region of head of retracted 2 spicules) than in P. hispanus (starting its expansion anteriorly to this region) and cloacal 3 lip bilobed and protruding for about 1 µm over the cloacal opening vs for about 1-3 µm 4 in P. hispanus. 5 6 7
Additionally Paratrichodorus divergens sp. n. is compared with P. hispanus 8 (published data) and related species: P. anemones, P. pachydermus and P. weischeri 9 (Table 3) . For practical purposes, species are not listed in alphabetical order. Table 4 for females and Table 5 for males. Morphological data on the Portuguese populations are consistent with those 13 described for P. hispanus type population (Roca & Arias, 1986) . All populations had 14 sperm grouped in spermathecae in females and stout spicules with 2-4.5 µm greatest 15 width at mid-spicule and obvious flap-like bilobed anterior cloacal lip in males. Strong 16 superficial cuticular irregularities were observed ventrally and subventrally on the 17 posterior region of male by SEM (Fig. 9 C, D, arrows) . individuals (Almeida, 1993; Almeida et al., 1998; Duarte et al., 2001; Queirós, 1997) . 25 Distinguishing between the two species is easiest when females are present and are 26 observed in lateral view. In general, morphological characters are more obvious than 27 morphometric data, where some overlapping occurs for the various features. Additional 28 morphometric and morphological data to the type population were provided for a 29
Spanish population of P. hispanus found in the Province of Jaén, Sierra Nevada, in 30
Southern Spain (Decraemer et al., 1993) . 31
The following characters and morphometrics in P. divergens sp. n. separate this 32 new species from the Paratrichodorus Spanish population of Jaén and the type 1 population of P. hispanus (Table 6 ). Body length of P. divergens sp. n. is mostly shorter 2 and closer to specimens from Jaén than to type specimens of P. hispanus; the 3 onchiostyle length in females and males of P. divergens sp. n. is also more similar to 4 that of the Jaén population (slightly shorter than in the type population of P. hispanus); 5 the secretory-excretory pore position in specimens from the new species is more 6 anterior and similar to data for specimens from Jaén than that from P. hispanus type 7 population; male spicule length in the new species is more similar to that in Jaén 8 population and shorter compared with the type population of P. hispanus; the short 9 distance between SP1 and SP2 in the new species, similar to that between cloacal 10 opening and SP1, resembles that of the Jaén males (in the type population of P. 11 hispanus distance between SP1 and SP2 is sometimes double or greater than the 12 distance Cl-SP1). 13
Based on morphometric data, the Jaén population occupies an intermediate 14 position between the new species and P. hispanus, though closer to the former. 15
Unfortunately, the study on the Jaén population did not include illustrations of 16 specimens (Decraemer et al., 1993) . The photographic illustrations of P. hispanus 17 female in Decraemer (1995) are from P. hispanus type specimens (Decraemer, pers. 18 comm.). It must be emphasised some differences referred above between the Jaén and 19 the type population of P. hispanus were noted by Decraemer (1995) who very 20 accurately presented them as additional remarks to this species. Those data may suggest 21 that the Jaén study of Decraemer et al. (1993) was based on a P. hispanus/P. divergens 22 sp. n. mixture. This would not be surprising as it is not unusual to find mixed species 23 populations. However, the morphological diagnostic characters (shape and position of 24 the vaginal sclerotisations, location of sperm in uteri in females, spicule shape and 25 width and relative position of SP1 in relation to cloacal opening and SP2, in Portuguese 26 populations, differs from the Spanish type population. A more detailed examination of a 27 larger number of specimens of the trichodorids from Jaén is required to establish their 28 specific identity. 
